basidiomycete, Hericium ramosum CL24240 and identified as erinacine E (1). Three analogs of 1 were produced by fermentation in other media and by microbial biotransformation. Of these compounds, 1 was shown to be the most potent binding inhibitor. Preliminary SAR studies of these compounds indicated that all functional groups and side chains were Hericium ramosum CL24240 was fermented in each medium, and ethanol extracts from each fermentation broth were analyzed using a C18 reverse phase HPLC column as described in the Experimental section. Erinacine E (1) and its analogs were monitored by absorbance at 210nm. Fig. 2 . HPLC profile of a biotransformation product generated by Caldariomyces fumago ATCC 16373 .
Biotransformation was carried out in the presence of erinacine E (1), and the product was analyzed on a C18 reverse phase HPLC column as described in the Experimental section. Erinacine E (1) and its analog were monitored by absorbance at 215nm. indicating the loss of one mole of hydrogen from 1. The 1H and 13C NMR spectra (Table 2) showed that loss of the oxymethine proton and carbon signals for the 3' position of 1 occurred together with addition of a Selective INEPT spectra (Fig. 3) . Thus, the structure of 3 was determined as shown in Fig. 4 . The 1H NMR spectrum of 4 was similar to that of 1 except for the presence of conjugated cis-diene. Taken together, the structure of 4 was determined as the 1, 2-dehydrogenated derivative of 1 as shown in Fig. 4 . The spectral data of 2 obtained from HRFAB-MS (C25H38O6) and NMR ( Table 2 ) experiments suggested that its structure was similar to that of striatin A (5)22).
interpretation of 1H-1H COSY, COLOC and Selective INEPT spectra. 1H-1H COSY showed the two partial
as shown in Fig. 5 . In the partial structure I, the long (30nM), recovered the suppression caused by 1 (Fig. 8) ,
The rabbit vas deferens exhibited contraction similar to the initial response after washing out all the compounds, meaning that 1 doesn't have significant toxicity to the tissue.
Discussion
Erinacine E produced by Hericium erinaceum has been reported to be a stimulator of nerve growth factor (NGF) synthesis19). In this study, erinacine E (1) from a Hericium Vasa deferentia were isolated from Japanese white rabbits and placed in organ baths filled with Mg2+-free Krebs solution. After equilibration, erinacine E (1) was cumulatively added up field stimulation was monitored.
The detail was described in the text.
Producing Strain
The producing strain, the basidiomycete Hericium 
Isolation of Erinacine E (1)
Hericium ramosum CL24240 was maintained on plates of malt agar medium (malt extract 2.5% and agar 1.5%) 2ml sterile H2O) was used to inoculate two 500-ml flasks containing 100ml of Medium-1 (glucose 2%, malt extract 2%, yeast extract 0.18%, maltose 0.24% and agar 0.1%, aliquots were inoculated into twenty 500-ml flasks N-BNI (30nM) was added after complete suppression of twitch response caused by erinacine E (1). To check the damage on vas deferens, twitch response was also monitored after washing out all the compounds. The detail was described in the text.
This residue was applied to a silica gel column (20ml) packed in CH2Cl2. The activity was recovered in the CH2Cl2-MeOH (9:1) fractions. The fractions showing the activity were pooled and chromatographed on a equilibrated and eluted with MeOH. The fractions showing the inhibitory activity were collected to yield 1 (30mg).
HPLC Analysis
In order to generate new analogs, Hericium ramosum CL24240 was fermented in 104 media (10ml in 25-ml tube) in the manner described above. Each fermentation broth was treated with 10ml of EtOH followed by centrifugation at 3,000rpm for 5 minutes. One ml aliquots of the supernatants were concentrated to dryness under nitrogen gas and then reconstituted in MeOH. HPLC analyses were performed on a Hewlett Packard HP1090 system. Each sample was loaded on a C18 reverse eluted with a linear gradient of MeOH-H2O from 7:3 to 10:0 (v/v) at a flow rate of 0.8ml/minute in 20 minutes. Erinacine E analogs were monitored by absorbance at 210nm.
For analysis of biotransformed products, each sample was loaded on a Puresil C18 reverse phase column The seed culture (5ml) prepared in Medium-1 was transferred to five 500-ml flasks containing 100ml of Medium-3 (glucose 1%, glycerol 3%, peptone 0.5%, NaCl 0.2%, agar 0.1% and wheat bran 2%, pH 7.0).
broth was treated with 70% aqueous EtOH, filtered and extracted with EtOAc as described above. The crude extract (1g) was applied to a reverse phase column 82% aqueous MeOH at a flow rate of 8ml/minute. 
Rabbit Vas Deferens Twitch Response Assay
The antagonist activity was determined by the electric field stimulation-induced twitch response method using Japanese white rabbit vas deferens23). Briefly, vasa deferentia were isolated from rabbits and placed in organ baths filled with Mg2+-free Krebs solution. The preparation was suspended through two platinum ring electrodes. After equilibration period (60 minutes) in order to check the tissue responses, twitch response was evoked by electric field stimulation. After stimulation, medium was changed, and 30 minutes later twitch response was reevoked by the same way. When the maximal tension of each response reached to plateau, the cumulative dosing of 1 was begun. To analyze data, the tension of effective threshold dosing was defined as 100% response. Each concentration altered plateau tone was expressed as a relative tension.
